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9 x 7 FOOT LEG OF THE UNITARY PLAN WIND TUNNEL (IA81B) 
by 


E. Chee, Rockwell International Space Divisicn 


ABSTRACT 


Presented in this report are results of wind tunnel test IA81B. The 
model tested was a 0.030-scale model of the Integrated Space Shuttle 
Vehicle Configuration 5. Testing was conducted in the NASA Ames Research 
Center 9 x 7-foot Unitary Plan Wind Tunnel to investigate pressure dis- 
tributions for aeroloads analysis at Mach numbers from 1.55 through 2.5. 


Angles of attack and sideslip were varied from -6 to +6 degrees. 
This report consists of 1] volume of force data and 4 volumes of 


pressure data for a total of 5 volumes. They are arranged in tne fol low- 


Triad manner: 
Volume No. Contents 
l IA81B force data 
2 IA8iB plotted pressure data 
3 IA81B tabulated pressure data 


(a) orbiter fuselage pages 1-299 
(b) left lower wing surface pages 300-728 





ABSTRACT (Concluded) 


eee es te a ee 


. Volume No. Contents 
4 IA81B tabulated pressure data 
| (a) left upper wing surface pages 729-1187 


| (b) right lower wing surface pages 1188-1299 
: (c) right upper wing surface pages 1300-1459 


5 IA81B tabulated pressure data 
(a) left vertical tail surface pages 1460-1577 
| (b) SRM booster pages 1572-1759 
; (c) external tank pages 1760-2052 
: (d) miscellaneous orifices pages 2059-2163 








TABLE OF CONTENTS 


Page 
ABSTRACT ii 
INDEX OF MODEL FIGURES 2 
INDEX OF DATA FIGURES 3 
NOMENCLATURE 10 
CONFIGURATIONS INVESTIGATED 19 
| TEST FACILITY DESCRIPTION 21 
| DATA REDUCTION 22 
TABLES 
I. TEST CONDITIONS 25 
11. DATA SET/RUN NUMBER COLLATION SUMMARY 26 
ITT. MODEL DIMENSIONAL DATA 29 
IV. ORBITER WING PRESSURE TAP NUMBERS 56 
Vv. ORBITER FUSELAGE PRESSURE TAP NUMBERS 57 
VI. ORBITER VERTICAL TAIL PRESSURE TAP NUMBERS 58 
VII. EXTERNAL TANK PRESSURE TAP NUMBERS 59 
VIII. LEFT S.:3 PRESSURE TAP NUMBERS 60 
FIGURES 
MODEL 61 
DATA 8] 
VOLUMES 1 AND 2 
APPENDIX 
TABULATED SOURCE DATA 
VOLUME 1 


VOLUMES 3, 4 AND 5 8] 





MO in eB Fe ss ete tt ea et ow Be ee ms ay "i, Sins pe ae ae ated 








INDEX OF MODEL FIGURES 


Figure Title 
in Axis Systems 
a. Forces and Moments 
b. Model Attitude Definition 
c. Elevon Electrical Hookup and Sign Conventions 
Ze Model Sketches 
a. Mated Vehicle 
b. LVA' Integrated Vehicle Three View 
c. (Tag) External Tank Protuberances 
d. Orbiter Upper Wing and Vertical] Tail Pressure 
Tap Locations 
e. Orbiter Wing Pressure Tap Locations 
f. Orbiter Forward Fuselage Pressure Tap Locations 
g. Orbiter Aft Fuselage Pressure Tap Locations 
h. Orbiter Base Pressure Tap Locations 
i. External Tank Forward Pressure Tap Locations 
j. External Tank Mid Pressure Tap Locations 
k. External Tank Aft Pressure Tap Locations 
1. SRB Pressure Tap Locations 
m. Model Installation Side View 
n. Model Installation Top View 
o. Orbiter Body Flap Pressure Coefficients 
3. Mode! Photographs 
a. Side View 
b. Rear View 


Page 


6] 


63 


64 
65 
66 


67 
68 
69 
79 
7) 
72 
73 
74 
75 


76 
77 
78 


79 
80 








—ns 





—nte Ce ernest 





nt a TT Oi om AD eens a Ae NR ES SRY SN i en a RE ST 





782-252 Vv 1VL39 0/8 = AQ 2°2 = W ‘SSLNINOdWOD 
FIDIHIA HINAYT 40 “YVHI TWNIGNIIONOT ral 
9S$2-/€2 v 1v139 0/0 = AIG 2°2 = W ‘SLNINOdWOD 
FIDIH3A HINA] 40 “YVHI WNIGNLIONOT eI 
$€2-602 v IvL39 yp-/8 = AIG 2°2 = W ‘SLNSNOdKOD 
JIQIHIA HINAYT JO “YVHI IWNIGNLIINOT rAl 
e0z-18l v 1v139 p-/OL = AWG O°2 = W ‘SLNINOdWOD 
JFIOIH3A HONMY] 40 ‘YVHI TWNIGALIONOT Lt 
G8L-ESL Vv Ivisg 0/8 = A3Q O0°2 = W “SLNINOdNOD 
JFIDIHAA HINAYT JO “YVHI IWNIGNLIONO? Ot 
CSL-EEl Y Iv139 0/0 = AJQ O°2 = W “SLNINOdWOD 
FIDIHIA HONNY? 40 ‘YWHD WWNIGNLIONOT 6 
2€L-Scl ¥ Iyvi3a p-/8 = AWG 0°2 = W ‘SSININOdWOD mt 
FIQIHIA HONNYT JO “YYHD TWNIGNLISNOT g 
bOL-ZZ v Iv. y-/OL = AGG SS'L = W ‘SIN3NOdWOD 
JVIDIHSA HONNY) 40 “HVHD TWNIGOLISNO: 
94-6P Vv 1vL39 0/8 = AIG SS°t = W SSLNANOdWOD 
FIDINGA HONNYT 3O “YVHD TWNIGNLIONOT 9 
8b-62 Y Iv 199 0/0 = AW SS°L = W SSLNINGAWOD 
ITDIHIA HONNYT JO “HYHO TYN(GS! S3NO1 G 
82-1 v I¥v139 b-/@ = AWG SSL = W ‘SININOdWOD 
JIDIHIA HINDVT JO “YVHD TYNIGNLIONOT ok 
ae ae ee ees SE ae a a a Bc an Pha, I JW TOA _ 
S39Vd 71NGIHIS ONTAUVA ae SWAN 
SIN319144402 SNOIJ UXO) MINT 
— GalL01d ee 


NN ES TE Ea RE SG NR UTE ea mee RUUR NEEM t= == a UREA pe ae — ne ee p= ee i Fm 


SauNDI4 Wiva 40 XJO0Ni 





c9-€66 
65-89% 
LSS-€¢S 
25-860 
Lop-t9V 
C9U-8c0 
Lov-€6t 
26E-89E 
LOE-EEE 
2Ee-Ele 


cLE-S82 


$79Vd ~ 


me res. ee te me ee 


a PEG ES oS 


JQIHIS 


SINGIIIE 13309 
Q3110 1d 


Se AE. a ee A 


IVHd iV 


IVHd IV 


IVHd lV 


IVHd IV 


IVHd 1V 


IVHd lV 


IVHd IV 


IVHd IV 


IVHd IV 


Ivi39g 


TVv149 


ONTAUWA 


SNOTLIGNOD 


ee rs er a nem ep oe re te ee er — eR rere te =e 


ee ee ee er ee 


te ee i ee mr oe ee tes ee - ee 


v-/8 = AWM ¢'e@ 


HINAY 1 


b-/OL = AaQ 


HONG I 


0/8 = Ai0 


HINNV 1 


0/0 = Ald 


HONNV 1 


¢-/8 = Aid 


HINAY 


v-/OL = AIG 


HINAY I 


0/8 = Add 


HINNY 1 


0/0 = A30 


HINA 


b-/8 = A30 


HONNW 1 
0/ 


40 “YVHO 


O0'c = W 
dQ" YWHO 


O°2 = W 
4Q “YVHD 


O°'2 = W 
JO “YVHO 


O'C = W 
JO “YVHI 


SS°lL =W 
40 “YVHD 


SS°l = W 
4Q “YVHD 


GS°L =W 
40 “YVHO 


SS‘l = W 
4OQ “dVH) 


0 = AID 


a a a TS 


= W “SININOdWOD JTDIH3A 


WANOTLSSET0-TWwas lvl 


*SLNSNOdWOD JFIDIHSA 
TWNOTLISYIO- Wuslvt 


“S{N3NOdWOD JTDIHIA 
TWNOILISYIO- Wwaslvd 


*SLNINOdWOD 3191H3A 
TYNOILISNIG- Waly 


“SINJNOdWOD JTIIHIA 
TWNOTLOSZYIG- TWesLvT 


“SLNINOdWOD JTIDIHIA 
TWNOTLITUIO- Waslv) 


*SLNINOdWOD JTDIHIA 
TWNOITLISUIO- Wusly) 


“SINIJNOdWOD JTOIHSA 
WNOT LOSNIO- Waslv 


*SINSNOdWOD JTIIHIA 
TWNOILISYIO- WusLyt 


S°2 = W “SLININOdWOD 


JIDIHIA HOINNWT 49 “YVHD TWNIGNLISNOI 


y-/8 = AIG G°2 = W “SLNINOdWOD 
JTIIHIA HOINNVT JO “YVHD TWNIGANLIONO} 


a re a re re 


(panutzuo>) S3yNSI4 VlvVGd JO X3ONI 


ANIL 


ee ee 





Ge 


be 


94 


ce 


A 


Od 


bt 


Bl 


Zt 


9 


Sl 


aunt 4 





YU IdwNN 








Poy: 


964 


G62-LO6/ 
062-982 


G8Z-L8Z 
08/-94L 


GL£L-692 


892-291 


L9/-SS/ 


PSZ-8bZ 


LVL-tcL 
C2L-889 
£89-¢59 


259-829 
Sj9Vd 





mt re ee ee 


g 


31NnG5JHIS 
SLN31 9144309 
Q31101d 


ee a eee |. re ere ren ne 


GO-A13 “8I-AT13 


HIVW “Uva 
HIVW ° W139 


HOVW *1Vi34 
HWW “OV1L39 


GO-AV3 “8I-AT3 


OV149 


GO-A13 *@1-A12 


OV139 


90-A13 “91-A13 


OV1LIg 


GO-A13 °SI-AI3 


OV148 


1WHd 1V¥ 


IVHd IV 


IVHd W 


IVHd IV 


ONT AMWA 
SNOILIG+09 


— i rr re 


(panuitquoj) S3uNDI4 Wivd JO xX30NI 


“940 0°O = WHdl¥ LV 
1N319144509 39Y04 WIXY AGOGIXO4S * AUVANNS 


IN3191444509 39Y04 WIXY 3SV8 BUYS LHOIY 


IN3191443509 39804 


WIXW 3Svd gas 14351 


IN3ID1444509 35NOd TWIXY 3SVE ANVIL TWNYILX3 


UN3191443909 JDY04 WWI? JSVE YILTEYO 


* S1N319144303 


* S$LN319144309 


*S$1N319144309 


* SLN3I9134309 


0/0 = A3Q S°2=W 
HINNY] 40 “YWHD 


v-/8 = AIO GS'2 =W 
HONAY 40 “YVHO 


0/8 = AIG 22 =W 
HINAVT JO ~YVHD 


0/6 = AIG 22 =W 
HONNYT 40 “YVHO 


Gc =W 
LNSWOW JONTH NOAINS 
c°2 =W 
LN3SWOW JONIH NOAIZ13 
O'2 = W 
LN3WGW JONIH NOAITS 
SS°l =W 


LN3WOW JONIH NOAI 14 


“SLNANOdGWOD JTDIF A 
WNOTLIJNTO- Westy) 


“SLINSNOdWOD JTDJIHIA 
TWNO!LOINIO- Wasi 


“SIN3NO4WOD JTIIHIA 
WNOTLISYIG-WWualy 


*SLNINOdWOD JT3IH3A 
WNOLLIIMIG- TWeaLy) 


aa 


ae ATC whee —ee $m ee ules ee eh emer uc .- rere 


St 


Lt 
9£ 


St 
be 


ce 


ct 


le 


3 


62 


82 


Le 


9¢ 


Laheis 


ote == i ee 








098-SE8 


vEs8-698 


808 


£08-L08 


008 
662 


£62 


~ S$39Vd 


ee a ee ee eee 


Zee 
983-198 
| 


1 


a 


rn re ne ne ee 


JINGIHIS 
SiN419144309 
Gj1LO 1d | 


eee ee 


LWl38 * LYHd1V 
IHd 


OWHdlv¥ “OVL39 
THd 


OVHd IV *OV139 
IHd 


OVHd1¥ *OVL39 
IHd 


OVHd 1 “OWL3d 
IHd 
GO-AI3 “8I-AT3 
G0-A13 “GI~-A13 
* OWHd 17 
80-A14d “SI-A13 
S0-A13 *@1-A13 
GO-A13 “1-A13 
GO-AIZ ‘G1-AI3 


OHLAGYA 
“WOT ) 5 NOD 


= te ae ee 


(panutzuoj) S3UNOTd WLYO 40 XGGNI 


GS°L = HOWW *O = XUdGdS 0/0 = 0/1 


NOAS13 “LSIO JYNSSAYd “ONOT ANWL °LX3 


OS°2 = HOVW “O = AYdAdS 0/0 = O/I 
NOAJ 14 “1S1G JYNSSIYd “INOT JDVTASNS 


O2°2 = HWW “O = xugddS 0/0 = 0/1 
NOAI13 “1SIG JYNSS3¥d “SNOT 39V79SNI 


00°2 = HOWW ‘O = NugddS 0/0 = O/I 
NOA313 “1S1G JYNSSI¥d “ONOT JDVTISNI 


SS°L = HWW ‘O = AUaddS 0/0 = 0/1 
NOAJ13 “LSIG JYNSS3¥d “ONO 39V19SNS 


O°O = ¥139 
VHd Tv “SS3N3AI 1934343 NOA313 * AYYWANS 


S1N319143309 LN3WOW JONIH NOA313 *AYYRWNS 


"930 O0°O = WHdl¥ 


LY 3dO07TS 1N3I9144309 39404 3GIS *AUYWANS 


NOI 1¥301 


Y41N39 JIWVNAGOUSY TWNOILIIUIG * AUYWHAS 


"930 0°O = ylid IV 


4d01S 1N3JI9144303 39YO4 TWWYON * AUVWANS 


NO1i¥901 


4YJINID JIWYNAGOUSY TWNISALIONOT * AUVWHNS 


A — 





IVIL 





6b 


LY 


&€ IANA 


vP 


tv 


cv 


lv 


~ WGWAN 
THO 


a re 





CL£LL-O9i1 


6Stt-Zell 


OvLI-vell 


CELL-LeLL 


O2il-S60l 


v60L-6901 


S9OL-EPOL 


cvOl-Ztol 


9LOL-L66 


C66-S96 


796-6€6 
S$j9Vd 


d 





OVHd lv “OV1L39 
Aa/2Z 


OWHd lv *OVL38 
Ag/Z 


OWHd1¥ “OV1L38 
Aa/Z 


OVHd WW “OV139 
Ag/Z 


WHdW ° W134 
IHd 


WHd WW * Twila 
IHd 


WHdW * Wid 
THa 


WHdW ° W128 
IHd 


yvi3d “LWHd1V 
THd 


LVi3d ° LYHd1V 
IHd 


AWL49 * LWHd TV 
IHd 


er er ee rae er 


JINGIHIS 
1N319144309 
GAltO ld 


ONT AYVA 
SNOT LIGNOD 


| enremnat 


OS°2 = HOWW ‘O = Yu8GdS 


NOAS13 “LSIO “SSaud ISTMOYOHD 


O2°2 = HOWW ‘*O = AUusddS 


NOAJ13 “LSIG “SS3¥d JISIMAYOHD 


00°2 = HOWW *O = AYEddS 


NOAI19 “LSIG °SS3ud ISTIMGYOHD 


GG°L = HOWW °O = 4UudaddS 


NOA313 “1SIG “SS3Yd 3STMOYOHD 


‘0/G 


‘0/0 


‘0/0 


‘0/0 


ge =i Are ee EE ER ee ee 


er 


‘0/0 = O/I 
Twi °LU3A 09 


0/0 = O/I 


TIWL ~LUSA 6S 


0/0 = O/I 


TIWL * LU3A 8S 


0/0 = O/I 


TIVL °LU3A LS 


0S°2 = HOWW ‘O = WusddS 


O/I NOA313 “LSI0 3uNSssdd 


“ONOT SYS 9S 


O2°2 = HOWW ‘O = XY80dS 


O/I NOAJ13 “1SIG 3YNSS3ud 


JO"? = 


“ONOT 9uS SS 


HIWW SO = WUgddS 


“ONO! OYS bS 


GS°1 = HOWW °O = 4u8ddS 


O/I NOAA13 “LSIO JYyNSSsud 


OS°2 = HOWW ‘O = XUusdds 
NOA3 13 “LS1G JYNSSIUd ~“ONO] 


O2°2 = HOYW “O = AXUEddS 
NOAZ19 “LSI0 JuNssqad “9NO) 


00°2 = HIWW ‘O = NddGdS 
NOA313 “LSIG 3uNSSIUd “ONOT 


VILTL 





“ONO? 84S £s 


G/0 = O/I 
YNWL “LX 25 
0/0 - O/I 
YNYL “LX LS 
0/0 = O/1 
WNVEL “1X3 0S 
4 IGWNN | 
W014 


re i eee 














M@/A*OVLIG* OWHd TY 





E991L-LbSI c d0-A19 ‘9I-AN3 
N8/ASOWLIS “OWHd Ty 
9pSL-OfbL S dO-A13 ‘9I-A13 
NG/A‘OVLI9S OVHd Ty 
62vi-Elei S GO-A13 “SI-AT3 
'9/4° OWLS OWHd IY 
ZLEL-96LL S 90-A13 ‘9I-A13 
OWHd lV 
S6LL-O6LL Y AQ/Z 
OVHd TY 
68LL-PBLl x Ag/Z 
OVHd ly 
CSLL-8ZLt Y Ag/Z 
OVHd Ty 
CLLL-ELLL y AG/7 
$39 ~ IWNCIHIS ONTAUYA 
iN319i4430) 2 WELIENO9 
010 


ee J ~ 











OS°2 = HOWW *O = NuBGdS ‘193443 
NOAI13 *“1SIG “SS3Ud 3SIMOYOHD ONIM 


G2°2 = HOVW O = WaBdOdS 193443 
NOA313 *“1SIG “SS3Y¥d JSIMGYOHD ONIM 


OO°c = HOVW ‘O = xvOddS * 193443 
NOAI13 ““LSIG “SS3Yd JSIMGYOHD ONIM 


SS°L = HOWW *O = WYdOdS 6193443 
NOAZ13 *"iSIG “SS3d JSIMONGHD OWIM 


OS°c = HOWW “SS = 4YsddS ‘0/0 


NOAS19 “LSIO “SS3u¥d 3SIMOGYOHD TIVL 


O22 = HOWW “SS = ANdAdS ‘0/0 


NOAJ 13 “LSIO *SS3ud ASIMGYOHD Tvl 


OO°¢d = HIVW “SS = ANSddS ‘0/0 


NOAZ 14 “LSIG “SS3ud JSIMOYOHD TIWL 


SS°Lt = HOWW “SS = NYaddS ‘0/0 


NOAJ13 “LSIG “SS3¥d ASIMOYOHD TIVL 





JULT1 


x ae ie re 


~ (panur3u0d) S3uNOI4 vlvd JO XGONI 


= O/] 
 LU3A 


= QO/I 
" LUJA 


= O/I 
"LUZA 


= 0/1 
"LUA 





£9 


99 


S9 


¢9 


t9 


29 


9 





d JaWnN 
saint 


ae etree a em ee 











INDEX OF DATA FIGURES (Concluded) 


PLOTTED COEFFICIENTS SCHEDULE: 


A) CAF, CNF, CLMF versus ALPHAI 
CNF versus C.Mt 


B) CY, CYNF, CBL versus BETAI 
CY versus CYNF 
CY versus CBL 

C) CHEO, CHEI versus ALPHAO 


D) CABO versus ALPHAO 


-: a a eee ee Te ee eee 


E) CABET versus ALPHAT 

F) | CABSRB versus ALPHAL 
G) CABSRB versus ALPHAR 
H) CAFAFO versus MACH 

I)  XAC/LV versus MACH 

J}  CNALFA versus MACH 

K)  YAC/LV versus MACH 

L) CYBETA versus MACH 

M) CHEO, CHEI versus MACH 
N)  DCAF, OCNF, DCLMF versus MACH 
O) CP versus X/LB 

P) CP versus X/LT 

Q) CP versus X/LS 

R) CP versus X/CV 


S) CP versus X/CW 





! NOMENCLATURE 


a General 
| 
| peas 
7 IMB. Sng DEFINITION 


speed of sound; m/sec, ft/sec 


ae oF 5 Precsure {COLL i cients (by a ei 
M MA il Mech number; V/s 
pressure; N/m , pst 
é 1 “) st / 7 . 
{ x WM) dynamis pressure; l/epW, N/m, pst 
: PS) 
: RNY. Auer unit Reynolds number; per m, per ft 
t 
V velovity; m/sec, ft/sec 
a ALPHA amie Of otteck, degrees 
fe} a) rt ineie oY sidesiip, degrees 
W en ona of yaw, degrees 
ts) PHi sngle ot roll, degrees 
‘ ‘ % 
p Rist dens ty xe/m3, slugs/ft? 
Referrrice & C.3. Definitions 
Ab DASe Syeres m, ft« 
b BR EF wing, Sp.n or reference span; m, ft 
ane ae center of gravity 
|e UR BF reverence jength or wing mewn 
c aerodynamic chora; m, ft 
| 3 OREF wing gre" or reference greg; m°, ft" 
| MRP moment rererence point 
XMP moment reference point on X sxis 
YMRP moment reference point on Y axis 
ZMRP moment reference point on Z axis 
| OS CRIPTS 
. : base 
x local 
: Static conditions 
4 total conditions 
- free stream 











! 
a 
4 
ae NOMENCLATURE (Continued ) 
-_ Body-Axis System 
PEO 
oYMBOL SYMBOL DEFINITION 
On CN normel-foree coefficient; acre Sore 
q 
Cp CA “sxiel-force coefficient; axiai force 
qs 
! Cy ay side-force coefficient; Side force 
: a 
i 
one CAB bace-force coefficient; ase force 
| a> 
“Ab( Pp - Pod/aS 
Ag CAF forebody axial force coefficient, Ca - Cay 


Sn CLM pitching-moment coefficient; a; 
qSfRer 





oe CYN yawing-moment coefficient; Yawing moment 
qsb 
cf CBL rollinv-moment coefficient; TOLiing moment 
qSb 
Stecility-Axis System 
i CL lift coefficient; LAE 
CQ 
QS 
ue oF dr aoe Dieienty. “drag 
qs 
ve COB ouse-ursp coefficient, 08Se areg 
a © aS 
Cn cae rorvoody drag coefficlent; Cp - Cp 
ne 
034 " . m 
vy ct cide-forte coefficient; 2ide torce 
gs 
oe OM ritching-moment coefficient; itching moment 
OSFREF 
n ey viwireesmoment coefficient; king moment 
"+ . : rs) er 
] ae Polline-monent. coetticient; posstis moment 
i F 
: L/D /d Lift-to-dreg retio; Cy/Cp 


im 





ee een = 


ant So a ap hh 


NOMENCLATURE (Continued) 


Additions to Standard Nomenclature 


Oo iam w) 
=_—~d 
© 

oy ct 


Symbo] ymbo | 


Cy CABET 
Cy CABO 


Cy CABSRB 


Defintion 
external tank base area, Ft? 
body flap upper surface area, Ft? 


Orbiter base area, ft? 


OMS pod base area, Ft? 


SRB base area, ft? 
external tank base axial force coefficient 
Orbiter base axial force coefficient 


SRB base axial force coefficient 


external tank total axial force coefficient 


external tank forebody axial force coefficient 
Orbiter forebody axial force coefficient 
SRB forebody axial force coefficient 


Orbiter total axial force coefficient 
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OMS 
RN/FT RN/L 


e 


SRB 


NOMENCLATURE (Continued) 


Definition 


OMS pod average base pressure coefficient 
SRB average base pressure coefficient 


Sg ; : th 
pressure coefficient associated with “hs tap 


external tank 


Oribter base incidence angle to a line of constant 
Xo deg. 


Orbiter fuselage length, in. 


moment reference point 
orbital manuvering system 
unit Reynolds number, million per foot 


elevon surface area, Ft? 


solid rocket booster 


longitudinal distance from MRP to bodyflap area 
centroid, in, 


longitudinal distance from MRP to Orbiter base area 
centroid, in. 


chordwise location on wing 
chordwise location on vertical tail 


Orbiter longitudinal station, in. 


location on Qrbiter, fraction of Orbiter body length 
aft of Orbiter nose 
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sy, HE SF 





Symbo] 
C 


Acag 





Plot 
symbo | 


CHET 


CHEQ 


CMBF 


CMBO 





NOMENCLATURE (Continued) 


SRB total axial force coefficient 


elevon mean aerodynamic chord, in 


inboard elevon hinge moment coefficient 


outboard elevon hinge moment coefficient 


bodyflap upper surface pitching moment coefficient 


Orbiter base pitching moment coefficient 


Orbiter forebody pitching moment coefficient 


Orbiter total pitching moment coefficient 


bodyflap upper surface normal force coefficient 


Orbiter base normal force coefficient 


Orbiter forebody normal force coefficient 


Orbiter total normal force coefficient 


external tank average base pressure coefficient 


bodyflap average upper surface pressure coefficient 





se ian ——— Se + Li wet © 








Plot 


XS 


X/LS 


XT 


X/LT 


YO 
YS 


YT 


Z0 
ZS 
ZT 
ALPHAO 


ALPHAL 


ALPHAR 


ALPHAT 


BETAQ 


NOMENCLATURE (Continued) 


Definition 


Orbiter average base pressure coefficient 


SRB longitudinal station, in. 


location on SRB, fraction of SRB body length aft 
of SRB nose 


external tank longitudinal station, in. 


location on ET, fraction of ET body length aft of 
ET nose 


Orbiter lateral station, in. 
SRB lateral station, in. 
external tank lateral station, in. 


vertical distance from MRP to Orbiter base area 
centroid, in. 


Orbiter vertical station, in. 

SRB vertical station, in 

external tank vertical station, in. 
Orbiter angle of attack, degrees 


left SRB angle of attack, degrees 


right SRB angle of attack, degrees 


external tank angle of attack, degrees 


Orbiter angle of sideslip, degrees 


1 


X/L5 
Y/BW 
Z/BV 


Pa ee eee | Se 


Plot 


SyMoO 1 


BETAL 


BETAR 


BETAT 


ELV-IB 


ELV-OB 


RUDDER 


SPDBRK 


2Y/b 
PH] 


BETAI 
ALPHA: 


X/LB 
Y/BW 
Z/BV 





NOMENCLATURE (Continued) 


Definition 


left SRB angle of sideslip, degrees 
right SRB angle of sideslip, degrees 


external tank angle of sideslip, degrees 


inboard elevon deflection angle, degrees 
outboard elevon deflection angle, degrees 


rudder deflection angle, degrees 

speedbrake deflection angle, degrees 

spanwise station, 2Y/b 

radial location, degrees 

orbiter sting cavity axial force coefficient 
integrated vehicle angle of sideslip, degrees 
integrated vehicle angle of attack, degrees 


longitudinal position/body length (fuselage) 


local spanwise position/wing span 


local spanwise position/vertical tail span 








rn = ow te 


coe me rn ee re ee ot i a 


symbo] 
One 


me 


CHM3 


CHM4 


Plot 
symbo | 


CYNF 


CLMF 
CNF 


CAFAFO 


CNALFA 


XAC/LV 


YAC/LV 


CYBETA 


DCAF 


DCNF 
DCLMF 


CHM) 


CHM2 


CHM3 


CHM4 


NOMENCLATURE (Continued) 


Definition 


forebody yawing moment coefficient, body 
axis system 


forebody pitching moment coefficient 
forebody normal force coefficient 


forebody axial force coefficient at zero alpha 
derivative of normal-force coefficient with 


respect to alpha, per degree 


vertical tail chordwise center of pressure 
location 


vertical tail spanwise center of pressure location 


derivative of cide-force coefficient with 
respect to beta, per degree 


incremental forebody axial force coefficient 


incremental forebody normal force coefficient 
incremental fovebody pitching moment coefficient 


contributions of the forward bridge to the 
inboard elevon hinge moment coefficient 


contributions of the aft bridge to the 
inboard elevon hinge moment coefficient 


contributions of the forward bridge to the 
outboard elevon hinge moment coefficient 


contributions of the aft bridge to the 
outboard elevon hinge moment coefficient 


17 


oars 





NOMENCLATURE (Concluded) 


Data Set Identifiers 


The fourth letter of the data set identifier indicates the component, 


e.g., RETTO4. 
Force 
0) Orbiter 
i: External Tank 
| L Left SRB 
2 R Right SRB 
H Orbiter - Hinge moment 
I Integrated Vehicle 
Pressure 
B Orbiter Fuselage 
L Left Wing lower surface 
U Left Wing upper surface 
W Right Wing lower surface 
R Right Wing upper surface 
V Left Vertical Tail 
S SRM Booster 
T External Tank 
C Miscellaneous Orifices 








Pie = ee EE te eer fe 


CONFIGURATIONS INVESTIGATED 


The model was a 0.030-scale representation of the Rockwell Inter- 
national Space Shuttle Integrated Vehicle. The Orbiter was per VL/0- 
000140A/B lines. The external tank represented VL78-000063 lines. The 
Solid rocket motors were per VL72-000066 lines. Figures 2a, b, and c 
present sketches of the model configuration. Model simulation included 
attach structure protuberances, fairings, fuel feed lines, vent lines, 
etc. (basic model construction was of ARMCO 17-4 steel). 

Model forces and moments were measured by 3 Task Corporation six 
componert balances. A 2.5 in. MK XXA was mounted in the Orbiter. A 2.0 
in. MK IIIC was mounted in the external tank. A 1.5 in. MK TIC was 
mounted in the LH SRB. The balances are attached to stings entering each 
component through the base areas. Figures 2m and 2n show the balance 
locations in the model. The RH wing inboard and outboard elevon panels 
are instrumented with hinge moment gages as shown in figure Ic. 

Surface and base pressures were measured on the Orbiter, externa] 
tank and solid rocket motors. The Orbiter was instrumented with a total 
of £80 pressure-orifices, of which 6 were base and cavity pressures. The 
external tank was instrumented with a total of 314 pressure orifices. The 
LH SRM was instrumented with a total of 149 pressure orifices. Orifice 
locations are presented in tables IV through VIII and figures ed through 
21. 


The following model shorthand configuration notation was used: 


LVA’ = ATog thru 32 Flig Fliy FRio Neg 9 PTi2 PT 22-27 52) Tag 
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CUNFIGURATIONS INVESTIGATED (Concluded) 


ATog thru 32 = Attach hardware structure 


FLiG = LH» feedline 

FL] = LOo feedline 

FRyiQ = Umbilical door fairing 

Ng6 = Nozzles for solid rocket boosters 
0 ~ 


B26 ©o aa Fo he Nog Rs Ye ite 
PT 19 = Lightning rod on nose of Tog 
PTO? thru 27. = External protuberance 


$2] = Solid rocket boosters 


19g = External tank 


Where model dimensions are as described in table III. The LVA’ con- 
figuration was tested with speed brake gap both sealed and open and with 
elevon gap both sealed and open. The (instrumented) right elevon gap 
was Sealed by a permanent sponge rubber seal. The left elevon gap was 


Sealed with plaster. Speed brake gaps were sealed by red wax. 
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TEST FACILITY DESCRIPTION 


The Ames Research Center 9 by 7 foot Supersonic Wind Tunnel is a 
closed-circuit, air-medium, variable-density facility capable of attain- 
ing Mach numbers from 1.55 to 2.50 at Reynolds numbers from 1.5 x 10°/ Ft 
to 6.5 x 10°/ Ft. The 18 foot long test section is part of a dual system 
of supersonic circuits and uses the same motors and compressor as the 
8 by 7 foot tunnel. A sliding-block throat arrangement is used to con- 
trol tunnel Mach number. 

Models are supported by means of stings attached to the wal’-to-wall 
Strut/BOR system of the 9 by 7 foot tunnel. 


schlieren photograph, shadowgraphs, and pressure monitoring instru- 


mentation are available. 
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DATA REDUCTION 


All balances data were reduced to coefficient. about a moment re- 


ference point located at: 


Xo = 976.0 in. 
Yr = Q.0 in. 
dy = 400.0 in. 


The following reference dimensions were used: 


ee ee ee ee - 


S = 2590.0 ft® 


a. > 1297.0 in. 


Hinge moment data were reduced about their respective hinge lines 
using the following reference values: 


: 2 
Se = 210.0 ft 


Ce = 90.7 in. 
Base and forebody coefficients were calculated as fol iows: 
A 
b b 
= oe 0 Ee OMS 
Cy Up —~— tan ‘be CPboms 


Do Do 
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DATA REDUCTION (Continued) 








A ae DsRB 
Ay Pb : 
SRB SRB 
Mp, ly. 
“m, er ke N, : on a 
0 0 0 
C =. “of C 
Moe _ Nof 
... Cael at 
N N lV N 
a a 
oe. 2.d6c- Ene. Se 
mM m m mM 
us 0 by bf 
c oe 
6) 
f s.1> = 
A A Ap 
Fer ET "ET 
Ge SiG. ere 
A A A 
opp so SRB Depp 
_ 2 
A, = 597.56 ft 
ET 
A. = 142.6 ft? 
bf 
_ 2 
A, = 314.10 ft 
0 
: 2 
A, = 122.57 ft 
OMS 
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DATA REDUCTION (Concluded) 


A = 201.07 ft® 
SRB 

i, = 14.75° 

bo 

Xne = 1329.7 in. 
X, = 1263.0 in, 
0 

Z = 336.5 In. 
bo 


Base pressure coefficients represented the average pressure on the 
respective bases. Body flap pressure coefficients were as given by figure 
20. 

Right SRB forces and moments were calculated as a mirror image of left 


SRB forces and moments about g = 0: 


Coefficient on Coefficient On 
Right SRB . Left SRB 
at +8 at -8 


Forces and moment on each component (Orbiter, ET, left SRB, and 
right SRB) were interpolated versus the respective angle of attack and 


angle of sideslip of each component to nominal angles. These data were 


then added to provide total integrated vehicle forces and moments. 





TABLE 1 





TEST : IA8IB 


REYNOLDS NUMBER DYNAMIC PRESSURE TAGNATION TEMPERATURE 
aS a A SE ES RTE TET. 
2.50 x 10° 3.189 
2.50 x 10° 3.189 
2.59 x 10° 3.750 
2.50 x 108 3.472 








DATE § 





8-23-74 





ii 
| 










BALANCE UTILIZED: Task Corp 2.5" MK XXA, 2.0" MKIZIIC, 1.5" MKIIC 
Se ee ee ee ee UNE 
COEFFICIENT 






CAPACITY: gn 16 TOLERANCE: 
NF £000 B00 N00 
SF 3000 900 50C 













COMMENTS: 
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CONFIG IHRATION 
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TABLE III. - MODEL DIMENSIONAL DATA 
é MODEL COMPONENT: ATTACH STRUCTURE - AT>. 


| GENERAL DESCRIPTION: ear orbiter to ET attach structure (LH and RH). 2 Members. 


MODEL SCALE: _0.930 MODEL DRAWING NO.: 


‘RAWING NO.: V1L78~000063, -O000042B 





DIMENSIONS; MEMBER FULL SCALE MODEL SCALE 
#1 X, __ 1317.00 39,51 


2 Yo _- 96.50 (LH) _- 2.895 
___96.50 (RH) _ 2. = 
Zo 267.50 _ 8,025 _ 

Xen 2058,00__ 61,740 
1. ~ 125,68 (LH) -_ 3.770 __ 
125.68 (RH) _ 3,770 __ 
fp 55S 1565 

#fe Xo 1317.00 __ 39.51 
Yo ~~ 96.50 (LH) =_ 2.895 

96.50 (RH) _ 2,895 


) 
t 
i 
1 
I 


Zo 267.50 ___ 8.025 
Xn 1872.00 56.160 
Yr 125.68 (LH) - 3.'770 


— 125.68 (KH) _ 3.770 
Zn 504.5 15.135 


Diameter, In. #1 11.5 0.345 
fe ae Se 0.465 
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DEL COMPONENT: ATTACH STRUCTURE - AT 29 


GeNcRAL DESCRIPTION; 


SF —_— Sh A i ee ti 


structure (1 member). 





MODEL SCA4LE: 0.030 
DRAWING NO.: , 
DIMENSIONS : 


Umoilical fairing attach point: 


ee | 


ET attach point: 


Attach structure dia., in. 
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TABLE III. -MODEL DIMENSIONAL DATA -— Continued. 


MODEL DRAWING NO.; 
VL78-000062R, -Martin Marietta 82600207000 


FULL SCALE 
1317.00__ 
66.316 
247.182 
—2058.683 
___ 56,316 
~ 283.683. 
2058.00 __ 
- 12,00_ 


568,25 _ 
131700: : 
-~ 12,00 

0215 
4.5 


ee 


Kight-hand umbilical fairing to ET cross member attach 


MODEL SCALE 
_ 39.510 
1-989 

Th15 
ie <0 as / 0 eae 
Pome CSL) eee 
17.510 

41.740 

0.350 


17.04 
39.510 __ 


0.36 
1.823 


0.135 





TABLE ILI. -MODEL DIMENSIONAL DATA - Continued. 
| MODEL COMPONENT: ATTACH STRUCTURE - AT3Q 


: GFNERAL DESCRIPTION: Forward SRR to FT attach structure (LH and RH). 


MODEL SCALE: 0,030 


DRAWING NO.: VL78-O000464, Martin Marietta 824600204300 


DIMENSTONS: FULL ECALF MODEL SCAIF 
Attach point ¥m QR5 A75 29.570 
: Ly -172,50 (LH) - 5.175 
| 172.50 (RH) 5,175 
, ar 0.0 0.0 
Xg 442.675 13.20 
Ys 80.00 2.400 
Zs 0.0 9.0 
Xo 24.675 7.340 
Yo ~ 184.5 (LH)—5.535 


184.5 (RH) 5.535 
ae 0.0 0.0 





TABLE III. - MODEL DIMENSIONAL D..7" - Continued. 
MODML COMPONENT: ATTACH STRUCTURE - AT 
GENERLL DESCRIPTION: Rear ®T to SR8 attach structure (1H & 2H), 3 remrers, 
MODEL SCfLE: 0.030 MODEL DRAWING: 


DRAWING NO.: VL72-0000463, -O00042R, =000064 


DIMENSIONS: MEMBER FULL SCALE = MODL 3C- Li 
#1 XT Eeper’ 4017127 0.0 Remmmpewensob as) Naame 








#3 XT 2052.00 41.74 


Diameter of members, In.: #1 eee eee fee ee 








TABLE LII.- MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: ATTACH STRUCTURE - AT32 


GENERAL DESCRIPTION: Forward orbiter /ET attach structure (2 memrer structure) 


MODEL SCALE; 0.030 
DRAWING NO.: , 


DIMENSIONS: MEMBER 
fl X 
Yo 


(Attach pt on orh Zp= 614) 


(Attach pt on tank) dq 


#e Xo 


Diameter, In. #L 
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VL78-000042B, Martin Marietta P240020914 


FULL SCALE 
302.15 
0,0 


Le ML 


MODEL SC; LE 
11.4445 
0.0 


0.0 


LWR ML 


34.05 - 


14.877 
O.1P0 


0.18) 








oe 8 8 om tS 





TABLE III.- MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT :__ BODY - Pog 
GENERAL DESCRIPTION : Configuration 140A /B orbiter fuselage 


R is identical to B except underside of fuselage has heen 






h: zi OS s 
a” ve ~t @ 








| refaired to accept Whig. 





1 Ara . - Tv T s e Q 


Be J 


DRAWING NUMBER | 
-~00014,0A, -000140B 





DiMENSIONS | FULL SCALE MODEL SCALE 
wength (OMI: Fwd Sta, X,"235), Tn. 1293.3 38,799 
Length (IML: Fwi Sta, X9=238), In1290,3 48.799 
Max Width (@ X. = 152.3), In. 264.0 24.920 
Max Depth (@ X, = 1444), Tn. 250,00 7 £00 
Fineness Ratio 0,24) 0, 244 
Area ~ pee ee ee 

Max. Cross-Sectional ewe HO 2 0.307 

Planforn ee Peer ee ene 
Wetted dees a 
Base ee 
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TABLE III. - MODEL DIMENSIONAL DATA~ Continued. 


MODEL COMPONENT :_ CANOPY - CQ 


GENERAL DESCRIPTION :__Configuration 3A, Canopy used with fuselage B,, - 





MODEL SCALE: 0.030 MODEL DWG NO,; SS-A0QJ47 
DRAWING NUMBER : V L.70-000143 A 
DIMENSIONS : FULL SCALE MODEL SCALE 


Length (X, =434. 643 to 578), In. 143,357 4.301 


Mox Width (2 513.127), In. 152.412 4,572 
Mox Depth (At X, = 485.), In. 25. 000 0.750 
Fineness Rotio 


Area ——— eee 
Max. Cross—Sectional 


Planform 


Wetted 


Bose 








TABLE III. - MOOK. DIMENSIONAL JATA = Continued. 


MODEL CCMPGNENT ; EESVOY of - 
ir aera 


atNcRAL DESCRIPTION: 4.0 Tries 3: 





eievon, Flapper 
BOS. se Versndy pieces, and tipseals are not simulated (ata are “or 
ay De if ¢ é - * _ 


Cu Of two sides), 

OT 
oy;uae 
’ 4 


ME Me 






DRAWING NUMBER: Not. availahle 
DIMENS 2 ONS: FULL ~SCALE MODEL SCALE 
Area -- iy # 210.9 GO, 129 
Span (equivalent), Jn, 349.2 10,476 
Tab'd equivalent chord . In. 12.) 3.54 
Qutb'd equivalent chord, In. a TO. L454 
Ratio movable surface chord/ 
total surface chord 
At Inb'd equiv. chord 0.2094 0.2094 
At Outb'd equiv. chord 0, 2094 0.2096 _ 
sweep Back Angles, decrees 
Leading Edge 0,00 7 —— 2.00 
Trailing Edge - 4 = 10.056 
Hingeline = —— 9.90 2220.00" -.. 
(Product. of araa & c) 5 
Area Moment (Nowmetotoohéngecdéne ), Ft. 1597.25 wen 29 
Mean Aerodvnami- Chord, In, 90.7 2.721] 
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TABLE III]. - MODEL DIMENSIONAL. DATA - Continued. 


MODEL COMPONENT : BODY FLAP = Fa | 


Confiruration 14,0 A/R 


GENERAL DESCRIPTION : __ Confizuration TAO AUB 








MODEL SCALE: 0,030 


DRAWING NUMBER: _VL70-0001,08, -000200 


DIMENSIONS : 


Length (Chord), In. 
Max Width , In. 
Max Depth , In. 
Fineness Ratio 

Area - Rye 


Mox. Cross—Sectional 


Planform 


Wetted 


Base 
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FULL SCALE 


Bi. '7 
262.308 


23.00 





142,40 


1.90 


: 


MODEL SCALE 


2.541 


7.869 


0.490 


iH 


0.128 


0.0377 - 











TABLE I!I. - MODEL DIMENSIONAL DATA - Continued. 


MODE. COMPONENT: FEEDLINE - Flag 


GENERAL DsSCRIPTION: LHy feedline on upper left-hand side of Tog. 


MODS. SCALE: 0.030 


DRAWING NO.: VL78-000063, -000062B 


DIMENSIONS: FULL SCALE MODEL, SCALP 

Leading edge at: Xm 2071.5 62.145 

Yr - 70.0 ~ 2.109 

ap 573.934 17,21 
Trailine edge at: Xp 2081. 80 62.454, 

Yq - 70.00 eae 

Zr 584.059 17.522 
Diameter of line (17.0 I.".) 18.160 0.545 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: FREDLINE - FL)y 


ee ee oe Fe ee ee 


GENERAL DESCRIPTION: LO. feedline on upper right-hand of To: 


MODEL SCALE: 90.030 


: DRAWING NO.: VL78-000u63, VL78-000062B 


| DIMENSIONS: 
i FULL SCALE MODEL SCALE 
Leading edge at: Xy 1000-667 30.02 
Yr 70.00 2.10 _ 
Z+ 150.519 4,516 
Trailing edge at: XT 2071.5 62.145 
Yr 70. 00 2.100 
Zy 573.934 17,218 
Line diameter (17.01. D.) (O. D.) 18.16 0.545 
30° 


{ 





wwe epee ee ee 


a 





TABLE III. —MODNT. DIMENSIONAL DATA - Continued. 


MOORTL COMPONENT: FATRING - FR] 


GENERAL DESCRIPTION: Umbilical door fairing between aft FT/orbiter 


attach structure. 


MODSL SCALE: 0.030 


DRAWING NO.: VIL7R-000043, -Q000A2R, Martin Marietta 82600207000 


DIMENSIONS: FULL. SCALE MODS. SCAL® 
Leading edge at 2052.0 61.74 
Length 193.0 5.79 
Width 15.0 O.45 
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: | : TABLE LII. -— “OJ. DIMENSIONAL DATA - Continued. 
: MODEL COMPONENT: —9M5 POD - 
| * 
, GENERAL DESCRIPTION: configuration 1400 orbiter OMS pod = short pod. 
| ' 
MODEL SCALE: 0.030. 
i 
DRAWING NUMBER VL70-008L01, ~008410 
| DIMENSION: | | FULL SCALE MODEL SCALE 
| Length (OMS Fwd Sta. X¥.-1310.5), In. 25.50 (> 
= Mox Width (2 Xo = 1511), In. 134.8 4.104 
| Mox Depth (® X, = 1511), In. 74.70 2.241 
: Fineness Ratio 2.484 2.484 
Area - Ft? 
Max Cross-Sectional 58. 8A4 ___ 0,053 
Planform : 
Wetted 
Bose 
4) at 








TABLE II. - MODEL DIMENSIONAL DATA- Continued. 


MCDEL COMPONENT: OMS NOAZZINS « Nog 








GEWsRAL DESCRIPTION: Sonfirurat ion 1404 /3 orbiter OMS Nozzles 


eT 





MODEL SCALE: 203 





DRAWING NUMBER: : 35-A00106 
DIMENSIONS: FULL SC+LE MODEL SCALE 
MACH NO. 


bene =ins 
Gimbal Point to Exit) Plane 
Throut to Exit Plane 


Diwneter - In. 








oxit 
Throat 
Inlet 
Area - rte 
xit 
Throat _ 
Gimbal Point (Station) © In. 
Left Uypeax Nozzle 
KO 1518.00 _ 45. 5h 
Yo. - 88,0 --2.64 
16 492.00 Lis 76 
i'deht Bboeer Nozzle 
Xa 151?,00 45.54 
o 28.0 _ 2.44 
Lo 92.00. _ LTA 
Null Position - Dey. 
Left Upper Nozzle 
Pitch snot — ss 5 OL9' 
Yaw 12°}7! 12°17! 
x Rieht Beaver Nozzle 
Pitch 15°49! 15°49" 
Yaw 12-17" _ 12175. 
) 42 sr a oe 
¢ . Yi TH , 
REPRODUCIBILITY ¢ ai 


ORIGINAL PAGE IS F 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: BSRM NOZZLK = Neg 


GENERAL DESCRIPTION: Rooster golid rocket motor nozzles. 


MODEL SCALE: 0.030 


DRAWING NO.: VL70~000066 


DIMENSIONS: SULL SCALF MODEL SCALE 
Diameter, D,. - In. (1.D.) 1hh. 29 4. 3287 
Diameter, Dey - In. (0.D.) 146.79 4, 4037 


Diameter, DT =~ IN. 
Diameter, Ds, - In. 
Area - Ft2 
Max. Cross-sectional (I.D.) 113.553 0.102 
Gimbal Origin: 
Left, Nozzle 


X 


o 1902.4 57.078 
Y. --250.50 - 7.515 
ae 400.0 12.00 


Right Nozzle 


es 1902.6 57.078 
Yo 250.50 7.515 
20 400.0 12,00 
Null Position: (Deg. ) 
Left nozzle gimbal + 8 +8 
Right nozzle gimbal + 8 + 8 





TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL, COMPONENT: ET PROTUBERANCE = PT}9 


GSNSRAL DESCRIPTION: Lightning rod attached to ET nose. 


MODEL SCALE:: 0,030 


DIMENSIONS: FULL SCALE MODEL SCAL= 
Length 30.90 0.927 
Diameter - In, 3.20 0.094 
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j TABLE III. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: _ ELECTRICAL LINE = Plog 





GENERAL DESCRIPTION: Left-hand electrical conduit line on T29. 


een en er 
mera ee rere eS eI eS rr eens 
MODEL SCALE: 0.030, . 


DRAWING NUMBER _VL78-000063, ~000062B 


[ 
| 
| 
| DIMENSION: . FULL SCALE MODEL SCALE 
| Leading edge at: Xn 1084. 333 32.530 
er arene 
| ~139.620 - 4.189 
| Zn — lee 
! Trailing dee at: Xr 2058. 000 61.740 
| Yr - 99.591 - 2,988 
3 ~ 139.620 - 4.189 
Zn i — eS 
Conduit size: 2,0 x 4.0 0.04 x 0.18 


Centerline of line located radially at @ = 35.5. deg. 








! TABLE Iil. - MODEL DIMENSIONAL DATA - Continued. 


MODEL COMPONENT: 1.02 RECIRCULATION LINE = PT93 
GEN=..AL DESCRIPTION: LOo recirculation line on right-hand upper side 


side of Tog: 


MODEL SCAIE: 0,030 


DRAWING NO.: V1L78-000063, ~000062B, Martin Marietta 82600207000 


2 alee sees ene ee we 


DIMENSIONS: FULL SCALE MODEL SCALZ 

| Leading edge at: X~ 1040. 667 31.220 
! Yr 94.169 2.825 
| Zen 540.934 14.228 
Trailing edge at: Xp 2062.920 61.888 

Yr 70.000 2.100 

or 573.934 17.218 

Uiameter of line 4.0 0.120 


Centerline of line located radially at @ = 33°%5! 
(Right of TOC looking forward) 
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TABLE III. - MODEL DIMFNSIONAL DATA - Continued. 


MODEL COMPCNENT: LH, RECIRCULATION LINE — PTO, 


GENERAL DESCRIPTION: LH» recirculation line on Tog. 


rr re ee 


MODEL SCALE: 0,030 


DRAWING NO.: VL78-000063, -~000062R, Martin Marietta 22600207000 


ee ee ee 


DIMENSIONS: FULL SCALE MODEL SCALE 
Leading edge at: Xm 104,0.4667 31.220 
| Yr - 94.169 - 2,825 
3 2 540.93l 14.228 
Trailing edge at: Xr 2062.920 Ai, 888 
YT - 70.00 ~2,100 
“AN 573.934 17,218 
Diameter of line 4.00 0.120 


Centerline of line located radially at @ = 33°45' 
(Left of TDC looking forward) 


4] 


j 
& 
4 
‘ 
; 








ee iar 


++ i a ee 
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TABLE III. - MODEL OIMENSIONAL DATA - Continued. 


MODEL COMPONENT: ELECTRICAL LINE - PTo5.5 


a 


GENERA. LcocRIPTION: Right-hand aft ciectrical conduit line on T2g with 
_.._LH, pressure senso r line and LOX vent valve actuator line, 


—_- i 


MODEL SCALE: 0.030 __ 








DRAWING NO.: VL78-000063, -000062B, Martin Marietta 82600207000 
DIMENSIONS: 
FULL SCALE MODEL SCALE 
leading edge at: Xy 19084, 333 _ 32,5390 
Yr 99.591 2.988 
2, 139.620 4.189 
Trailing edge at: Xy 2058.000 _6),74 
Yy 99.591 _ 2.988 
fy zee, cake? 


Line diameter 2.0 x 6.0 0.06x 0.18 


Centerline of line located radially at 9 35,5° 
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TABLE III. - MODEL DIMENSIONAL DATA -— Continued. 


MODEL COMPONENT: W, PREGSURS LINE = Pl os 


GENERAL DESCRIPTION: LOo pressure line on Tog. 


MODEL SCALE: 0.030 


DRAWING NO.: VL78-000063, -0000428, Martin Marietta 82600207000 


3 DIMENSIONS: FILL SCALE MODEL SOALE 
! Leading edge at: Xr 300.733 10.822 
| Yr 15.145 0.45% 
oy 407.718 12. 232 
Trailing edge at: Xr 2083.5 62.505 
| Yr 63.25 1.998 
2T 609.00 18.27 


Centerline of line located radially at 6 = 27° 


Line diameter 2.0 0.060 








TABLE III. - MODEL UIMENSIONAL DATA - Continued. 


VODEL COMPONENT: ELECTRICAL LINE ~ PToq 


CENERAL DESCRIPTION: Flectrical conduit on the right-hand forward 


3action of Tog: 


MODEL SCALE: 0.030 


DRAWT.. NOL: VIL78-~O00062B 





ee -_— 5 - 


UTMa. SIONS: FULL SCALE MODRI. OCALY 
| Leading adge at: Xr 360.733 10, #22 
; YT 11.549 0.344 
| ZT L12.47h 12.374 
Trailing edge at: Xr 876.273 26,288 
YT . 226.114 6.793 
eT 646.774, 19.403 


Centerline of conduit located radially at ¢ = 47.5° 
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TABLE III. - MODEL DIMENSIONAL DATA - Continued, 


: MODEL COMPONENT: yung = Rp 


GENERAL DESCRIPTION: vonfiguration 140C orbiter rudder (Identical +o 





configuration 140A ‘RB rudder), 





| DRAWING NUMBER: VL20-O001A43, ~-000095 
: DIMENSTCNS: FULL -SCALE MODEL SCALE 
| Area - Ft° 100.15 1.090 
Span (equivatent), Tn. 201.0 4.03 
Inb'd equivalent chord, In. 1.58 2.748 
Outb'd equivalent chord, In. 50.833 12525 
Ratio movable surface chord/ 
total surface chord 
At Inb'd equiv. chord 0.400 0.400 
At Qutb'd equiv. chord — __ 0.400 | 0.400 | 
Sweep Back Angles, degrees 
Leading Edge 34 R3 7 coo: 
Trailing Edge ye ee 1 0", ae 
Hingeline _ 34,83 eR) 0 =e a 
(Product of area & c) 
Area Moment (Normabotoohdagecbine ), Ft 2 610.92 2,014 
Mean Aerodynamic Chord, In. love 2.1946 











ma ee ee ee 


"ABLE IIL. - MODEL DIMENSIONAL DATA — Continued. 


MODEL COMPONENT: — BOOSTER SOLID ROCKET MOTOR - 59) 


GENEPAL DESCRIPTION: 





BOOEL SCALF: 


DRAWING NUMBER = VL72-000143D, VL77-000066 7 














DIMENSION: | | FULL SCALE MODEL SCALE 
Length (Includes nozzle), In. 1789.40 53.682 
Maxiwnketh Tank Diameter, In. i46.00 4,38 
AnenoBepth Aft shroud Dia., In. 192.00 5.76 _ 
Fineness Ratio . 9.3198 9.3192 
Area - Ft? 

Max Cross-Sectional 201.062 0.1809 
Planform 
Wetted 
Base : 
W? of RBSRM centerline (Zp) 400.0 1.200 
F3 of RSRM nose (Xp) 743.0 22.29 
RP of SRM centerline (Yr) 250.5 7.515 


a 
1. 


REPRODUCIBITY OF 1 





FABLE III. - MOREL PIMENSIONAL DATA ~ Continued. 


MODEL COMPONENT: EXTERNAL TANK - 7 


GENERAL DESCRIPTION: 





NODE: (Dimensi eto tank structural OML, TPS not included) 





DRAWING NUMBER yy 7 
DIMENSION: | | FULL SCALE MODEL SCALE 
Length , In. LB. 275 __ 56.328 
Mox Wiatth Dia., In. 1.00 9.93 
Max Depth 
Fineness Ratio 5.687 5 687 
Area - Ft* 
Max Cross-Sectional 594.678 ees oo ee 
Planform 
Wetted 
Bose 
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! TABLE III. - MODEL DIMENGION/.L RATA ~ Continued. 


MODFL COMPONENT: VERTIC/L - Vio 


{ a 


GENERAL DESCRIPTION: Configuration 








ere ee TLS OLS CIT, SS 


MODEL SCALE: C030 











DRAWING NUMBER: ____VL70-O00140C, =OCO1,OB 
: DIMENSIONS: FULL SCALE MODEL 5C Lh 
| TOTAL DAT: 
| area (Theo) - Ft" ee : 
| Planform Le eee ore irae 
: Span (Theo) - In. 315.72 9.472 _ 
Aspect Ratio ee A eee Oe 
Rate of Taper stQ,5O7: 202507 222 
Taper Ratio _ 0,404. —O.404 _.- 
Sweep-Back Angles, Degrees. 
Leading Edge B5,000 _45,000 
Trailing Edge ey | eo eee 
0.25 Element Line b1.3 2 3 0e yee 
Chords: 
Root (Theo) WP 268,50 8.055 
Tip (Theo) WP C2 ees Pes ee 
MAC 199,81 = 2.992. 
Fus. Sta. of .25 MAC 1463.35. 43,90) 
W.P. of -25 MAC 635,52. 19.066 _ 
B.L. of .25 MAC Q,00 = O00 ns 
Airfoil Section 
Leading Wedge sngle - Deg. 10,00 O00 1: Ax 
Trailing Wedge Angle - Deg. 14.92 0 eee 
Leading Edge Radius 2,00 __ 9,060 
Void Area 132,17 # #_0,0019 _- 
Blanketed Area Q,9 0202s; 
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TABLE ITI. - MODEL DIMENSIONAL DATA - Concluded. 


MODEL COMPONENT: — WING-W y4 | 7 | 


TENERA DESCRIOTION: Confireuvration & 


"T's Identical to 











excent airfril thickness. 







Dihedral ansle 


trailine ndee of wine 





MODEL ACALe 




















OWG. NO. VL79-000140A, ~000200 

















SIMENS IONS ; FULL=SCALE - MODEL SCALE 
TOTAL DATA 
rea creo.) Ft® _ 
2 Janform 2490.00 2.471 
Span (Theo In. 936.6% _ 22.10 
Asnect Yatio a 2,245 2.2455 
Rate of Taper — 1.177 | ole? 
Taper Satio , 9,-200— 9-209 
Dihedral Ancie, dearees . | 3,500 3.590 
Incidence Angle, degrees. -- © -. | 0,590 ~~» Q,500 | 
Aerodynamic Twist, degrees | 3,000 and 
Sweep 5ack Angies, degrees | 
Leading Edge 7 45.000. 48.000 
Trailing Edge | ~ 10.054 - 19.054 
0.25 Element Line tay 35.209 _. 35,209 | 
Chords: | 
Root (Theo) B.P.0.0. 6290 2), 20.477 _ 
| ae (Theo) B.P. | ee Liz 85 Bed A cies, 
Ce he Oe. a ; 3 mI RP Wee Ptah 
Fus. Sta. of .25 MAC | 11.36.83 34,2105 
WP. Of «25 MAC 290.58 R717 
B.L. of Zo MAC ‘ 182.13 5 eabk 
EXPOSED DATA 7 * 7 
rea ( Ineo} Ft 1751.50 1.574 
- Span, (Theo) In. BP108 | | 720,68 21.42C 
Aspect Ratio | | 2.059 2.059 
Taper Ratio 0.245 0.245 
Chords | | 
Root BPI08 562.09 14, 843 
Tip 1.00 db | 137.85 4 134 
MAC | 392.73 _ 1.785 
Fus. Sta. of .25 MAC 1185.98 35..579 
W.°, of «25 MAC | 29h. 30 299 
Bal. of .25 MAC Senge 8 
Airfoil Section ees Mod NASA) 
XX Xe 
Root 2. = 0.113 Oils. 
Tip b= 0.120 0.120 
5 x Sener ih adh Lae 
“  Jata for (1) of (2) Sides 
Lead*ng Edge Cuff 2 
Planferm Area St ae 2 Pe 0. 2 
Leading Edco Inters ects “us M, L. @ Sta 500.0 15.00 
Leading Edge Intersects wine @ Sta 102',.00 30.72 
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TABLE IV. 
‘ORBITER WING PRESSURE TAP NUMBERS 
n™ ORBITER LEFT WING PRESSURE TAP NUMBERS 
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ORGNER RIGHT WING PRESSURE TAP NUMBERS 


wm 

n% 7 a apace , Th) WHS 
Ree! eee, Re 

en a, A 5 40, 412. = : ses 9 





oO 
- = -, — - ~ ; \ : $ 
' ' 
a: ¢ . ie eae . Pa - 





f ‘“ 
Sa! 


Men Ant tare... ce 


ERS 


Numa 


® 


TaP 


FUSELAGE PRESSURE 


ORBITER 


TASLE ‘. 


~ DEGREES 


RADIAL LOCATION 


p 


OesBiTeR X, ~ IN. 


: 
: 





"; 
2 
- v 








FULL IMODE _ 


=4 


“~ 
~ 





ra 


oO 
~ 
™~ 


rae 


xui nh N olafarePoragrs 
SEUGOBUESE IRE ee 
| 


= = & \j 
Ny) 5 





~ ~~) ™ n BEBE 

~TN Tis S/S] 813 yy RA a 
© 9 Safaleiaiciete me 
9 RIN [Ol eTr Mlofrleis nJ& 9 Mg 
°}98 SCSI ed eae SS = x 
u ' 0 9 af9o]ef 
Spee PCPS SAS (SRS SiSpy pars falas fa fs 
5 ml oo > we teate i: 1 “Nfs N ‘ i 
flea INNA ooo ese 
mT Oi Mi ws 9}/9]ulo alhlojo{Xfo[ “io Nf oO}o]9 
ist eteoda F[ulefSiSisia{SlSfsSpois[spepaisisip 
NENT NI SfvPstfop Mp FIP POT POPS VIVO ep Vio pas 


| 


97 


a. OMS Poo. INSIDE 


Lé = 1297.0 


aN. 


-99 Ouvrsid 


OMS 





vb 6 

Se 6 

9% 6 

LT 6 

g g 
~ Sd¥L Savi 
ON 


a tale A 




















eS eee eo 


(XINO 30IS Lag) SUYIgNAN 


dVL JUNSSa¥a TIVE AWOTLUIA UILIGYO “IA JISVL 








elb tle 8 6TLb OCOLb O69 «= 80h SLOWS SC 
OP €9P A) MnO) A 01°} A SSE LSb «OOS 
SSb bSh SSH OSbOCTSh «OOS SOG SCHOOL 
‘Vb Shh bh Shh Uhh Ohh OObh CSch 
Ley = 8b Seb Eh OCkh OCzem )=OTem oo 
06" SLL” S89” 2S” OB” St S07 8207 5 
oe eae - AD /X So a ee 


S26" 


Ors” 
009° 
OTE” 


€ST° 





Au 


9L°E% 
$6 °2S 
L*0z 
0°8T 


S°9T 


——E Ee Cee ee i ee Qe GE 


ATVOS 
TIGOWN OZ 


COL 
SOL 
069 


009 


OSS 


dTVOS 
TTWAd 


58 


me. 


“e 


Ww fwe 








TABLE VII. EXTERNAL TANK PRESSURE TAP NUMBERS 
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b. Model Attitude Definition 
Figure 1. - Continued. 
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ELEVON HINGE MOMENT WIRING DIAGRAM 
TYPICAL FOR INBOARD AND OUTBOARD ELEVONS 





c. Elevon Electrical Hookup and Sign Conventions 


Figure 1. ~ Concluded. 
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- Continued. 


b. LVA Integrated Vehicle Three View 
Figure 2. 








- Continued. 
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(T 50) External Tank Protuberances 
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PRESSURE ORIFICE LOCATION OF LEFT WING PANEL 
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Y 200 S baie 
: “Pw ik Windig™ 1 = 427 (CLOCAL = 469 IN.) 
Y,, 280 n= 534 (Cr oc a= 395 IN.) 
PRESSURE ORIFICE LOCATION 
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e. Orbiter Wing Pressure Tap Locations 


Figure 2. - Continued. 
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FUSELAGE ORIFICE LOCATION 
NOTE: 
VIEW LOOKING AFT 
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Figure 3. - Concluded. 











APPENDIX 
TABULATED SOURCE DATA 


VOLUME 1 (Force) 

VOLUME 3 Pages 1-728 (Pressure) 
VOLUME 4 Pages 729-1459 (Pressure) 
VOLUME 5 Pages 1460-2163 (Pressure) 


Tabulations of plotted data may be obtained 
from Data Management Services upon request. 
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